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© Cigarette and cigarette filter element therefor. 

© A cigarette comprises a blend of tobacco materials and a filter element provided from a non-woven 
thermoplastic material. The non-woven material comprises polyester or polypropylene fibers. The 
non-woven material is in intimate contact with a water soluble tobacco extract and a further material for 
altering the character of mainstream smoke which passes through the filter element The tobacco 
extract can be a spray dried extract which has been subjected to heat treatment The further material 
can be in an acid (e.g. f levulinic acid), a base (e.g„ sodium hydroxide) or a salt (e.g„ diammonium 
hydrogen ortho phosphate). 
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CIGARETTE AND CIGARETTE FILTER ELEMENT THEREFOR 



BACKGROUND OF THE INVENTION 

The present invention relates to smoking articles 
such as cigarettes, and in particular to filter elements 5 
for cigarettes. 

Popular smoking articles, such as cigarettes, 
have a substantially cylindrical rod shaped structure 
and include a charge of smokable material such as 
shredded tobacco (e.g., cut filler) surrounded by a 10 
paper wrapper, thereby forming a so-called "tobacco 
rod." It has become desirable to manufacture a 
cigarette having a cylindrical filter element aligned in 
an end-to-end relationship with the tobacco rod. Typi- 
cally, a filter element includes cellulose acetate tow is 
circumscribed by plug wrap, and is attached to the 
tobacco rod using a circumscribing tipping material. 
Cigarettes are employed by the smoker by lighting 
one end thereof and burning the tobacco rod. The 
smoker then receives mainstream smoke into his/her 20 
mouth by drawing on the opposite end (i.e., the filter 
end) of the cigarette. Drawn smoke passes through 
the filter element before reaching the mouth of the 
smoker. 

It would be desirable to provide a cigarette which 25 
provides flavorful mainstream smoke. 

SUMMARY OF THE INVENTION 

The present invention relates to smoking articles, 30 
such as cigarettes. Smoking articles of the present 
invention comprise a filter element including a seg- 
ment (e.g., a rod shaped segment) having a filter ma- 
terial comprising thermoplastic fibers. The filter 
material comprising the thermoplastic fibers is a non- 35 
woven filter material and is in intimate contact with a 
material capable of altering (e.g., enhancing) the 
flavor characteristics of mainstream smoke which 
passes through the segment during use of the smok- 
ing article. Such a segment is referred to as a "flavor- 40 
containing filter segment." The flavor-containing filter 
segment includes a tobacco extract in intimate con- 
tact with the filter material . If desired, the tobacco ext- 
ract can be a spray dried tobacco extract which has 
been subjected to heat treatment Normally, prior to 45 
smoking the cigarette, the flavor-containing filter seg- 
ment includes up to about 60 percent tobacco extract, 
based on the dry weight of the filter material and 
tobacco extract in intimate contact therewith. The fla- 
vor-containing filter segment includes, in addition to 50 
the tobacco xtract, a further material for altering the 
flavor characteristics of th mainstream smoke which 
passes through the segment during use of the smok- 
ing article. Such further material is in intimate contact 
with the filter material and the tobacco xtract, and 55 
can be an acidic material, a basic material or a salt. 



Normally, prior to smoking the cigarette, the flavor- 
containing filter segment includes about 0.01 to about 
10 percent of such further material, based on the dry 
weight of the tobacco extract of the flavor-containing 
filter segment 

The filter element may include only a flavor-con- 
taining filtersegment, or the filter element may include 
such a segment combined with at least one otherfilter 
segment Normally, the flavor-containing segment 
includes fibers of polyester, polypropylene or polye- 
thylene ; and the other filter segment with which the 
flavor-containing filtersegment is combined includes 
non-woven cellulose acetate tow or non-woven cellul- 
ose acetate web. 

Smoking articles of the present invention (i.e., 
which have flavor-containing filter segments incorpo- 
rated therein) can have various forms. Preferred 
smoking articles are rod shaped. For example, the 
smoking article can have the form of a cigarette hav- 
ing a smokable material (e.g., tobacco cut filler) wrap- 
ped in a circumscribing paper wrapping material. 
Exemplary cigarettes are described in U.S. Patent 
Nos. 4,561 ,454 to Guess ; 4,924,883 to Perfetti et al ; 
4,924,888 to Perfetti et al ; 4,941 ,485 to Perfetti et at; 
4,941 ,486 to Dube et al and 4,942,888 to Montoya et 
al. Other suitable smoking articles are described in 
U.S. Patent Nos. 4,771 ,795 to White et al ; 4,714,082 
to Banerjee et al ; 4,756,318 to Clearman et al ; 
4,793,365 to Sensabaugh et al ; 4,827,950 to Baner- 
jee et al ; 4,938,236 to Banerjee et al and 4,955,399 
to Potter etal ; and European Patent Application Nos. 
212,234 ; 277,519 ; 280,990 and 305,788. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1 and 2 are longitudinal, sectional views 
of rod-shaped smoking articles representative of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Representative embodiments of smoking articles 
of the present invention are shown in Figures 1 and 
2. Cigarette 10 includes a generally cylindrical rod 12 
of a charge or roll of smokable filler material 15 to be 
burned contained in circumscribing wrapping material 
1 8. The rod 1 2 is conveniently referred to as a "smok- 
able rod" or a "tobacco rod." The ends of the tobacco 
rod are open to expos the smokable filler material. 
The smokable rod is used by lighting one nd 19 
thereof, and aerosol (e.g., smoke) is provided as a 
result of the combustion of the burning smokable ma- 
terial. As such, the smokable rod bums from the lit end 
thereof towards the opposite end thereof. 
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Typically, the tobacco rod 12 has a length which 
ranges from about 50 mm to about 85 mm, and a cir- 
cumference of about 16 mm to about 28 mm. The 
tobacco rods and the resulting cigarettes can be man- 
ufactured in any known configuration using known 5 
cigarette making techniques and equipment The 
tobacco rod can have two layers of circumscribing 
paper wrapping material, if desired. 

Referring to Figure 1, cigarette 10 normally 
includes a filter element 20 positioned adjacent one 10 
end of the tobacco rod 12 such that the filter element 
and tobacco rod are axially aligned in an end-to-end 
relationship, preferably abutting one another. Filter 
element 20 has a generally cylindrical shape, and the 
diameter thereof is essentially equal to the diameter is 
of the tobacco rod 12. The ends of the filter element 
are open to permit the passage of air and smoke 
therethrough. The filter element 20 includes fDter ma- 
terial 22 which is overwrapped along the longitudinally 
extending surface thereof with circumscribing plug 20 
wrap material 25. 

Typically, the filter element 20 has a length which 
ranges from about 20 mm to about 35 mm and a cir- 
cumference of about 16 mm to about28 mm. The plug 
wrap 25 typically is a conventional paper plug wrap, 25 
and can be either air permeable or essentially air 
impermeable. 

Filter element 20 includes a thermoplastic filter 
material 22 which Is in intimate contact with a material 
capable of altering the flavor characteristics of the 30 
mainstream smoke of the cigarette. As such, there is 
provided a flavor-containing filter material. The filter 
material is in intimate contact with a tobacco extract 
and a further material for altering the flavor character- 
istics of mainstream smoke which passes through the 35 
filter element 

Referring to Figure 2, cigarette 1 0 includes a filter 
element 20 having a first cylindrical filter segment 28 
and second cylindrical filter segment 30. Filter ele- 
ment 20 has a generally cylindrical shape, and the 40 
diameter thereof is essentially equal to the diameter 
of the tobacco rod 12. The first and second segments 
are longitudinally disposed relative to one another. 
The first filter segment 28 is positioned adjacent one 
end of the tobacco rod 12, and the second filter seg- 45 
ment is positioned adjacent one end of the first filter 
segment. The first filter segment 28 includes a first fil- 
ter material 32 which is overwrapped along the lon- 
gitudinally extending surface thereof with a 
circumscribing plug wrap material 34. The second fil- so 
ter segment 30 includes a second filter material 36 
which is similarly overwrapped with a plug wrap ma- 
terial 38. Thefiltersegments28, 30 are axially aligned 
in an nd-to-end relationship, preferably abutting ne 
another ; and are maintained in place by circumscrib- ss 
ing out r plug wrap material 40. The inner surface of 
the outer plug wrap 40 is fixedly secured to th outer 
surfaces of the plug wraps of respective filter seg- 



ments 28 and 30. The filter segments can be provided 
in th desired alignment using plug tube combination 
machinery which is familiar to the skilled artisan. 

Normally, the first filter segment 28 includes filter 
material 32 which is a flavor-containing filter material. 
That is, the first filter segment includes a filter material 
which includes thermoplastic fibers in intimate contact 
with materials which are capable of altering the flavor 
characteristics of mainstream smoke. The second fil- 
ter segment 30 normally includes filter material 36 
which has the form of plasticized cellulose acetate 
tow, non-woven cellulose acetate web, polypropylene 
tow, gathered non-woven polypropylene web, or the 
like. The second segment can be a nonwrapped cel- 
lulose acetate filter element, if desired. Most prefer- 
ably, the filter materials of each of the first and second 
segments are different from one another. Flavors and 
other smoke modifying agents can be incorporated 
into the second filter segment, if desired. Various sec- 
ond segments can be provided from filter rods which 
are manufactured using known techniques and 
machinery. 

Referring again to both of Figures 1 and 2, filter 
element 20 is attached to the tobacco rod 12 using tip- 
ping materia] 43 which circumscribes both the entire 
length of the filter element and an adjacent region of 
the tobacco rod. The inner surface of the tipping ma- 
terial 43 is fixedly secured to the outer surface of the 
filter element 20 and the outer surface of the wrapping 
material 18 of the tobacco rod, using a suitable adhe- 
sive. A preferred ventilated or air diluted cigarette is 
provided with an air dilution means such as a series 
of perforations 45 each of which extend through the 
tipping material and plug wrap. Preferably, the series 
of perforations is positioned such that air drawn 
through those perforations passes through at least a 
portion of the length of the first filter segment 28 to the 
mouth of the smoker. 

One type of filter material useful for providing a 
flavor-containing filter material comprises polyester 
fibers. Polyesters are synthetic polymers which com- 
moniy are made by esterifying polybasic organic 
acids with poiyhydric alcohols. For example, dimethyl 
terephthaiate and ethylene glycol can be reacted to 
form polyethylene terephthaiate. Polyester fibers can 
make up the total composition of the filter material. 
Alternatively, that filter material can be a mixture or 
blend of polyester fibers with wood pulp, polyolefin fib- 
ers (e.g., polyethylene or polypropylene fibers), cellul- 
ose acetate fibers, polyvinyiacetate fibers, cotton 
fibers, or the like. Typically, the filter material com- 
prises at least about 25 percent polyester fibers, pref- 
erably at least about 40 percent polyester fibers, 
based on the weight of that filter material. The filter 
material can hav the form of a non-woven web offic- 
ers or a tow. Alternatively, the filter material can have 
a sheet-like form, particularly when the material is for- 
med from a mixture of polyester fibers and wood pulp. 
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Filter materia! in web or sheet-like form can be 
gathered, folded or otherwise formed into a suitable 
(e.g., cylindrical) configuration using techniques 
which will be apparent to the skilled artisan. See, for 
example, U.S. Patent No. 4,807,809 to Pryor et al 
which is incorporated herein by reference. 

Another type of filter material useful for providing 
a flavor-containing filter material includes polyester 
fibers available as 4SW Fiberfrom Eastman Chemical 
Company. A preferred filter material is a non-woven 
web comprising 4SW Fiber, and is available as 4TD 
Non-woven Web from Eastman Chemical Co. Prefer- 
ably, such a filter material is provided as a sheet-like 
web in contact with about 0.1 to about 3 weight per- 
cent of a lubricant, such as mineral oil or polyethylene 
glycol monolaurate (e.g., PEG-600 monolaurate). 

Another type of filter materia! useful for providing 
a flavor-containing filter material includes polyp- 
ropylene fibers. A highly preferred sheet-like web of 
non-woven polypropylene fiber is available as 
PP200SD from Kimberly-Clark Corp. Such a web can 
be manufactured using a melt blowing process as is 
described in U.S. Patent No. 3,849,241 to Buntin etal. 
See, for example, European Patent Application 
330,709 which is incorporated herein by reference. 

Another type of filter material useful for providing 
a flavor-containing filter material includes 
polyethylene fibers. Polyethylene fibers can make up 
the total composition of the filter material of the flavor- 
containing filter material. Alternatively, that filter ma- 
terial can be a mixture or blend of polyethylene fibers 
with wood pulp, polypropylene fibers, cellulose ace- 
tate fibers, polyvinylacetate fibers, polyester fibers, 
cotton fibers, or the like. Typically, the filter material 
comprises at least about 25 percent polyethylene fib- 
ers, preferably at least about 40 percent polyethylene 
fibers, and often greater than 50 percent polyethylene 
fibers, based on the weight of that filter material. The 
filter material can have the form of a non-woven web 
of fibers or a tow. Alternatively, the filter material can 
have a sheet-like form, particularly when the material 
is formed from a mixture of polyethylene fibers and 
wood pulp. Rlter material in web or sheet-like form 
can be gathered, folded or otherwise formed into a 
suitable (e.g., cylindrical) configuration using techni- 
ques which will be apparent to the skilled artisan. 

As the composition of the filter material, the form 
of the filter material and the configuration of the filter 
material can vary, the filtration efficiency for particu- 
late matter of each ultimate filter segment can vary 
from relatively low to relatively high. 

Preferred tobacco extracts which are intimately 
contacted with the filter materials to form the flavor- 
containing filter materials ar t bacco extracts which 
are provided by extracting a tobacco material with a 
solv nt having an aqueous character (i.e., a solvent 
consisting primarily of water, preferably greater than 
90 weight percent water, and often essentially pure 



water). The specific composition of the tobacco ext- 
ract can vary, depending upon factors such as the 
type of tobacco material which is extracted, the ext- 
raction solvent and the type of extraction conditions. 
5 Preferred tobacco extracts have nicotine contents of 
less than about 50 percent, usually of less than about 
25 percent, and frequently less than about 1 5 percent, 
based on the dry weight of the extract Such preferred 
tobacco extracts have relatively high contents of 
10 many of the flavorful components " of tobacco. 
Methods for preparing and processing tobacco ext- 
racts are set forth in European Patent Application 
Nos. 326,370 and 338,831, which are incorporated 
herein by reference. Other tobacco extracts are those 
15 extracts which are subjected to heat treatment 

Typical flavor-containing filter materials are man- 
ufactured by providing a tobacco extract within a 
liquid, applying the liquid and extract to a web or sheet 
of the filter material using a rotogravure or size press 
20 technique, and removing the liquid the web or sheet 
If desired, the tobacco extract can be provided within 
a liquid carrier, and then sprayed onto the filter ma- 
terial. The tobacco extract can be a spray dried ext- 
ract, a freeze dried extract or a tobacco essence 
25 which is in turn dissolved or otherwise dispersed in 
water or other liquid carrier in order to be applied to 
the filter material. Typically, the tobacco extract which 
is in intimate contact with the filter material has a 
moisture content of about 5 to about 6 weight percent, 
30 although the moisture content of a particular tobacco 
extract can vary. 

Typical filter materials in intimate contact with the 
tobacco extract include up to about 60 percent, pref- 
erably about 5 to about 55 percent, more preferably 
35 about 10 to about 45 percent, and most preferably 
about 20 to about 40 percent tobacco extract, based 
on the total dry weight of the filter material and 
tobacco extract, prior to the time that the cigarette into 
which the resulting filter element is incorporated is 
40 smoked. 

The further materials for altering the flavor 
characteristics of the mainstream smoke can vary. 
Such further materials can be acidic materials, basic 
materials or salts. By "acidic materials' 1 is meant 
45 materials or substances which behave as Bronstead 
acids, and have functionalities which can provide pro- 
tons. By "basic materials" is meant materials or sub- 
stances which behave as Lewis bases, and have 
functionalities which can provide electron pairs. By 
so "salt" is meant the reaction product of an acidic ma- 
terial and a basic material. 

The further mainstream smoke altering materials 
which are intimately contacted with the tobacco ext- 
racts and filter materials can include acids, such as 
55 the organic and inorganic acids. Typical organic acids 
comprise at I ast on carboxyfic acid functionality. 
Exemplary organic acids include levulinic, pyruvic, 
malic, malonic, maleic, tartaric, citric, oxalic, lactic, 
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fumaric, adipic, acetic, propionic, phenylacetic, 
butyric, isovaleric, caproic, capryiic and capric acids. 
Ex mplary organic acids also can includ the amino 
acids, such as serine, theonine, phenylalanine, 
glutarnine, proline, asparagine, aspartic acid and 5 
glutamic acid. Exemplary inorganic acids include 
boric, hydrochloric, sulfuric and phosphoric acids. 
Certain acids, such as the amino acids, contain both 
acidic and basic functionalities. The further 
mainstream smoke altering materials can include 10 
bases, such as inorganic and organic bases. Exem- 
plary inorganic bases include hydroxides of sodium, 
potassium, magnesium and calcium. Exemplary 
organic bases include urea and tobacco extracts hav- 
ing high nicotine contents. For purposes of the pre- 15 
sent invention, tobacco extracts having high nicotine 
contents have nicotine contents above about 80 
weight percent, preferably above about 90 weight per- 
cent, based on the dry weight of the extract The 
further mainstream smoke altering materials can 20 
include inorganic salts of organic acids, salts of inor- 
ganic acids and organic salts of organic acids. Exem- 
plary salts include the sodium, potassium, calcium 
and magnesium salts of the previously mentioned 
organic acids ; the sodium, potassium, calcium and 25 
magnesium salts of phosphoric acid, boric acid, and 
carbonic acid ; ammonium salts of phosphoric acid, 
carbonic acid and the previously mentioned organic 
acids ; and the nicotine salts of the previously men- 
tioned organic and inorganic acids. The nicotine salts 30 
of the organic acids typically have molar ratios of 
organic acid to nicotine of 1 : 1 , 2 : 1 and 3:1. Exem- 
plary nicotine salts of organic acids are set forth in 
U.S. Patent No. 4,830,028 to Lawson et a!, which is 
incorporated herein by reference. 35 

The amount of further mainstream smoke altering 
material which is intimately contacted with the 
tobacco extract and filter material can vary ; but typi- 
cally ranges from about 0.01 to about 1 0 percent, pref- 
erably about 0.05 to about 6 percent, and more 40 
preferably about 0.1 to about 3 percent, based on the 
dry weight of the tobacco extract present in the flavor- 
containing filter material. The further mainstream 
smoke altering material can be contacted with the 
tobacco extract and filter material by injection techni- 45 
ques, size press techniques, rotogravure techniques, 
or the like. The further mainstream smoke altering ma- 
terial can be contacted with the filter material before, 
while, or after, the tobacco extract is contacted with 
the filter material. The further mainstream smoke so 
altering material can be contacted with the filter ma- 
terial along with the tobacco extract The further 
mainstream smoke altering material can be subjected 
to heat treatment along with the tobacco extract The 
further mainstr am smoke altering material can be 55 
contacted with the filter material of an adjacent filter 
segment (e.g., using injection techniques), and 
allowed to migrat to the flavor-containing filter seg- 



ment. 

Flavor-containing filter materials also can include 
a minor amount of a lubricating substance. Exemplary 
lubricating substances include polyhydric alcohols 
(e.g., glycerin, propylene glycol, or the like), fatty 
acids, mineral oils, vegetable oils and polyethylene 
glycol esters of fatty acids. The lubricating substance 
provides flexibility to the web or tow, and provides a 
web or tow which can be shaped without the appli- 
cation of heat. 

Typical filter materials in intimate contact with the 
tobacco extract, further mainstream smoke altering 
material and optional lubricating substance include up 
to about 60 percent preferably about 5 to about 55 
percent more preferably about 1 0 to about 45 percent 
tobacco extract, and up to about 10 percent, prefer- 
ably up to about 5 percent lubricating substance, 
based on the total dry weight of the filter material, 
tobacco extract, further material and optional lubricat- 
ing substance, prior to the time that the cigarette into 
which the resulting filter segment is incorporated is 
smoked. The optional lubricating substance is inti- 
mately contacted with the filter material and is contac- 
ted with that filter material in much the same manner 
as is the further mainstream smoke altering material. 

Other mainstream smoke altering materials 
which include materials for enhancing the flavor 
characteristics of the mainstream smoke also can be 
employed. Such materials include cocoa, licorice, 
sugars, syrups, menthol and spearmint as well as 
Amadori compounds and amino sugars (e.g., 
glucosamine and asparaginofructose). 

The smokable materials useful herein can vary. 
Examples of highly preferred smokable materials are 
the tobacco materials which include flue-cured, 
Oriental, Maryland and Buriey tobaccos, as well as 
the rare and specialty tobaccos. Generally, the 
tobacco material has been aged. The tobacco ma- 
terial can be in the form of tobacco laminae, proces- 
sed tobacco stems, reconstituted tobacco material, 
volume expanded tobacco filler, or blends thereof. 
The type of reconstituted tobacco material can vary 
(i.e., the reconstituted tobacco material can be man- 
ufactured using a variety of reconstitution processes). 
Blends of the aforementioned materials and tobacco 
types can be employed. The smokable materials gen- 
erally are employed in the form of cut filler as is com- 
mon in conventional cigarette manufacture. For 
example, the smokable filler material can be 
employed in the form of pieces, shreds or strands cut 
into widths ranging from about 1/5 inch to about 1/60 
inch, preferably from about 1/20 inch to about 1/40 
inch. Generally, such pieces have lengths which 
range from about 0.25 inch to about 3 inches. 

The filler materials can be employed with or with- 
out casing or top dressing additives. See, for 
example, Leffingwell t ai, T bacco Flavoring for 
Smoking Products (1972). Flavorants such as 
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menthol can be incorporated into the cigarette using 
techniques familiar to the skilled artisan. If desired, 
flavor additives such as organic acids can be incorpo- 
rated into the cigarette as additives to the cut filler. 
See, for example, U.S. Patent No. 4,830,028 to Law- 
son et al. 

The wrapping material which circumscribes the 
charge of smokable filler can vary. Examples of suit- 
able wrapping materials are cigarette paper wrappers 
available as Ref. No. 71 9, 754, 756, 854 and 856 from 
Kimberly-Clark Corp. As suitable are cigarette paper 
wrappers available as P-2123-101, P-2123-102, P- 
2123-104, P-2123-106, P-2123-107, P-2123-108, P- 
2123-109, P-2123-111, P-2123-112, P-2123-114, 
from Kimberly-Clark Corp. ; and cigarette paperwrap- 
pers available as TOD 01788, TOD 03363, TOD 
03732, TOD 03957, TOD 03949, TOD 03950, TOD 
03953, TOD 03954, TOD 04706, TOD 04742 and 
TOD 04708 from Ecusta Corp. Certain paper wrap- 
pers have low inherent air permeabilities (e.g., per- 
meabilities of less than about 15 CORESTA units). A 
particularly preferred paper wrapper is a low per- 
meability, high basis weight paper having a high sur- 
face area calcium carbonate filler and a relatively high 
application of potassium succinate burn additive. 
Such a paper is available as P-2123-114 from Kim- 
berly-Clark Corp. Another suitable paper wrapper (i) 
has a low inherent permeability, high basis weight 
paper having a calcium carbonate and magnesium 
hydroxide filler, and a potassium acetate burn chem- 
ical, and (ii) has been electrostatically perforated so 
as to have a relatively high net permeability (e.g., a net 
permeability of greater than 50 CORESTA units). 
Such papers are available as TOD 03732 and TOD 
04742 from Ecusta Corp. Typically, the tipping ma- 
terial circumscribes the filter element and an adjacent 
region of the smokable rod such that the tipping ma- 
terial extends about 3 mm to about 6 mm along the 
length of the smokable rod. Typically, the tipping ma- 
terial is a conventional paper tipping material. The tip- 
ping material can have a porosity which can vary. For 
example, the tipping material can be essentially air 
impermeable, air permeable, or be treated (e.g., by 
mechanical or laser perforation techniques) so as to 
have a region of perforations, openings or vents, 
thereby providing a means for providing air dilution to 
the cigarette. The total surface area of the perfor- 
ations and the positioning of the perforations along 
the periphery of the cigarette can be varied in order to 
control the performance characteristics of the 
cigarette. 

Preferably, the air dilution means is positioned 
along the 1 ngth of the cigarette at a point along the 
filter element which is at a maximum distance from the 
xtremem uthend thereof. Th maximum distance is 
dictated byfactors such as manufacturing constraints 
associated with the type of tipping employed and the 
cigarette manufacturing apparatus and process. For 



example, for a filter element having a 27 mm length, 
the maximum distance may rang from about 23 mm 
to about 26 mm from the extreme mouthend of the fil- 
ter element 

s As used herein, the term "air dilution 1 ' is the ratio 

(generally expressed as a percentage) of the volume 
of air drawn through the air dilution means to the total 
volume of air and smoke drawn through the cigarette 
and exiting the extreme mouthend portion of the 

10 cigarette. Forair diluted or ventilated cigarettes of this 
invention, the amount of air dilution can vary. Gener- 
ally, the amount of air dilution for an air diluted 
cigarette is greater than about 10 percent, typically 
greater than about 20 percent, and often greater than 

15 about 30 percent Typically, for cigarettes of relatively 
small circumference (i.e., about21 mmorless) the air 
dilution can be somewhat less than that of cigarettes 
of larger circumference. The upper limit of air dilution 
for a cigarette typically is less than about 85 percent, 

20 more frequently less than about 75 percent 

Cigarettes of the present invention exhibit a desi- 
rably high resistance to draw. For example, cigarettes 
of this invention exhibit a pressure drop of between 
about 50 and about 200 mm water pressure drop at 

25 1 7.5 cc/sec, air flow. Typically, pressure drop values 
of cigarettes are measured using a Filtrona Filter Test 
Station (CTS Series) available from Filtrona Instru- 
ments and Automation Ltd. Cigarettes of this inven- 
tion preferably exhibit resistance to draw values of 

30 about 70 to about 180, more preferably about 80 to 
about 1 50 mm water pressure drop at 17.5 cc/sec. air 
flow. 

The following example is provided in order to 
further illustrate various embodiments of the invention 
35 but should not be construed as limiting the scope 
thereof. Unless otherwise noted, all parts and percen- 
tages are by weight 



40 



EXAMPLE 1 



Cigarettes substantially as shown in Figure 2 are 
prepared as follows : 

The cigarettes have a length of 84 mm and a cir- 
cumference of 24.8 mm, and include a smokable rod 

45 having a length of 57 mm and a filter element having 
a length of 27 mm. Each smokable rod comprises a 
blend of smokable material circumscribed by a single 
layer of paper wrapper. The weight of the smokable 
material within each smokable rod is about 0.665 g. 

so Each filter element includes two segments. The first 
segment is a flavor-containing filter segment The first 
filter segment is positioned adjacent the smokable 
rod. The second segment includes cellulose acetate 
tow (3.3 denier per filament, 35,000 total d nier) plas- 

55 ticized with triacetin and circumscribed by non-porous 
paper plug wrap. The second filter segment has a 
length of 15 mm, and is positioned adjacent the first 
filter segment Each filter element is attached to each 
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tobacco rod using non-porous tipping paper. For each 
cigarette, the tipping paper circumscribes the filter 
element and a 4 mm length of the tobacco rod in the 
region adjacent the filter element The cigarettes are 
not air diluted. 5 

The filter material of the first filter segment is a 
continuous non-woven sheet-like web available as 
4TD from Eastman Chemical Co. The web includes 
polyester fibers available as 4SW from Eastman 
Chemical Company. The web has a basis weight of 10 
about 1.25 oz/yd 2 , and a width of about 7.75 inches. 
The web has less than about 1 percent mineral oil 
applied thereto. The web has a tobacco extract in inti- 
mate contact therewith. The first filter segment is pro- 
vided by subdividing a rod provided by gathering the is 
continuous web from a bobbin. The apparatus is simi- 
lar to that rod making apparatus described in Example 
1 of U.S. Patent No. 4,870,809 to Pryor et al, and 
includes a constriction member (i.e., tongue) 
fashioned so that a continuous supply of water is 20 
applied to the web-contacting surface of the tongue. 
Each filter segment so provided includes a cir- 
cumscribing non-porous paper plug wrap, and weighs 
about 0.118 g. 

The tobacco extract is intimately contacted with 25 
the filter material as follows. A spray dried aqueous 
Buriey tobacco extract and a spray dried flue-cured 
tobacco extract are contacted with tap water to pro- 
vide about 20 parts flue-cured tobacco extract and 
about 20 parts Buriey tobacco extract dissolved in 30 
about 60 parts water. The resulting mixture of tobacco 
extract and water is applied to the filter material using 
a rotogravure type process. In particular, the extract 
and water are applied to the web of filter material 
using a Schiavi L13 Laminator, dried at about 200 °F 35 
to about 325°F, and then used to provide the first filter 
segment. The first filter segment includes about 60 
parts filter material and about 40 parts tobacco ext- 
ract The filter material having tobacco extract in inti- 
mate contact therewith has a moisture content of 40 
about 2 to about 5 percent 

Each of the previously described spray dried ext- 
racts are provided by extracting tobacco laminae in 
cut filler form with water in a stainless steel tank at a 
concentration of about 1 to about 1 .5 pounds tobacco 45 
per gallon of water. The extraction is conducted at 
ambient temperature overa period of about 1 to about 
3 hours, while the slurry of tobacco in water is 
mechanically agitated. The slurry then is centrifuged 
to remove suspended solids. The aqueous tobacco 50 
extract is concentrated in a thin film evaporator to a 
concentration of about 30 percent dissolved tobacco 
solids. The concentrated aqueous xtract then is 
spray dried by continuously pumping the aqueous ext- 
ract to an Anhydro Size No. 1 Spray Dryer. The dried 55 
powder is coll ct d at the outlet of the spray dryer. 
The inlet temperature f the spray dryer is about 
21 5°C, and the utiet temperature is about 82°C. The 



spray dried powdered extract has a moisture content 
of about 6 to about 8 percent, and a nicotine content 
of about 5 to about 1 0 percent 

The first filter segment has levulinic acid incorpo- 
rated therein, so that the levulinic acid is in intimate 
contact with the filter material and the tobacco extract 
In particular, the acid is dissolved in water so as to 
provide an acid solution of about 0.1 percent concen- 
tration, and about 1.5 microliters of the acid solution 
is injected into the first filter segment using a syringe. 
As such, the first filter segment includes about 12.7 
ppm levulinic acid in intimate contact with the tobacco 
extract and filter material, based on the weight of the 
tobacco extract and filter material. The filter segment 
then is allowed to set for at least 24 hours. 

The paper wrapper of the smokable rod com- 
prises flax and calcium carbonate. The paperwrapper 
is available as Reference No. 854 from Kimberly- 
Clark Corp. 

The smokable material is a blend of volume 
expanded flue-cured and Buriey tobacco laminae, 
flue-cured tobacco laminae, Buriey tobacco laminae, 
reconstituted tobacco and Oriental tobacco laminae. 
The smokable material is in the form of laminae cut 
into strands at 32 cuts per inch. The volume expanded 
tobacco is tobacco laminae which is cut into cut filler 
form and which has been expanded. 

The blend of smokable materials is cased and top 
dressed with humectants and flavors, and is provided 
so as to have total moisture content of about 12 per- 
cent 

The cigarettes then are employed by burning the 
smokable rod such that the blend of smokable ma- 
terial within the paperwrapper burns to yield smoke. 
The resulting cigarette provides good tobacco flavor 
and is smoother tasting than a similar cigarette not 
having levulinic acid incorporated into the first filter 
segment The cigarette yields a satisfying, rounded 
smoking character. 

EXAMPLE 2 

A cigarette is provided as described in Example 
1 , except that the first filter segment includes about 
1.2 percent levulinic acid in intimate contact with the 
tobacco extract and filter material, based on the 
weight of the tobacco extract and filter material. In par- 
ticular, about 11.6 microliters of an aqueous solution 
of acid having a concentration of about 1 percent is 
injected into the filter segment. 

The cigarette is smoked as described in Example 
1 , and provides mainstream smoke which is very mild. 
The cigarette provides mainstream smok having a 
satisfying, flav rful, smooth tobacco tast having 
slight woody and peppery notes. 
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EXAMPLE 3 

A cigarette is provided as described in Example 
1, except that the first filter segment includes about 
2.4 percent levulinic acid in intimate contact with the 
tobacco extract and filter material, based on the 
weight of the tobacco extract and filter material. In par- 
ticular, about 2.3 microliters of an aqueous solution of 
acid having a concentration of about 10 percent is 
injected into the filter segment 

The cigarette is smoked as described in Example 
1, and exhibits organoleptic characteristics similar to 
those provided by the cigarette described in Example 
2. 

EXAMPLE 4 

A cigarette is provided as described in Example 
1, except that the first filter segment includes about 
12.7 ppm sodium hydroxide (rather than the levulinic 
acid) in intimate contact with the tobacco extract and 
filter material, based on the weight of the tobacco ext- 
ract and filter material. In particular, about 1.5 micro- 
liters of an aqueous solution of sodium hydroxide 
having a concentration of about 0.1 percent is injected 
into the filter segment 

The cigarette is smoked as described in Example 
1 , and provides mainstream smoke which is mild tast- 
ing. The cigarette provides satisfying tobacco taste 
and no discemable off-taste. 

EXAMPLES 

A cigarette is provided as described in Example 
1, except that the first filter segment includes about 
2.4 ppm sodium hydroxide (rather than the levulinic 
acid) in intimate contact with the tobacco extract and 
filter material, based on the weight of the tobacco ext- 
ract and filter material. In particular, about 2.8 micro- 
liters of an aqueous solution of sodium hydroxide 
having a concentration of about 10 percent is injected 
into the filter segment 

The cigarette is smoked as described in Example 
1, and exhibits organoleptic characteristics similar to 
those provided by the cigarette described in Example 
4. 

EXAMPLE 6 

A cigarette is provided as described in Example 
1, except that the first filter segment includes about 
1-2 percent of a further tobacco extract having a 
nicotine content of about 95 percent (rather than 
levulinic acid) in intimate contact with the tobacco ext- 
ract and filter material, based on the weight of the 
tobacco extract and filter material. In particular, about 
14 microliters of an aqueous solution of the further 
tobacco extract having a concentration of about 1 per- 



cent is injected into th filter segment 

Th cigar tte is smoked as described in Example 
1, and provides flavorful, rounded, full-bodied, satis- 
fying mainstream smoke. 

5 

EXAMPLE 7 

A cigarette is provided as described in Example 
1, except that the first filter segment includes about 

10 2.4 percent of a further tobacco extract having a 
nicotine content of about 95 percent (rather than 
levulinic acid) in intimate contact with the tobacco ext- 
ract and filter material, based on the weight of the 
tobacco extract and filter material. In particular, about 

15 2.8 microliters of an aqueous solution of the further 
tobacco extract having a concentration of about 10 
percent is injected into the filter segment 

The cigarette is smoked as described in Example 
1 and exhibits organoleptic characteristics similar to 

20 those provided by the cigarette described in Example 
6. 

EXAMPLE 8 

25 A cigarette is provided as described in Example 
1, except that the first filter segment includes about 
1.2 percent of a salt of nicotine and levulinic acid 
(rather than levulinic acid) in intimate contact with the 
tobacco extract and filter material, based on the 

30 weight of the tobacco extract and filter material. In par- 
ticular, about 14 microliters of an aqueous solution of 
that salt having a concentration of about 1 percent is 
injected into the filter segment. 

The salt of nicotine and levulinic acid is provided 

35 using the following procedure. Into a 1000 ml round 
bottom flask is charged about 500 g of 1-nicotine pro- 
vided from Kodak Laboratory Chemicals, Eastman 
Kodak Co. (Catalogue No. 52, p. 366, Chemical No. 
1 124973). To the 1-nicotine is charged about 10 g of 

40 sodium hydroxide pellets. The flask is fitted with a 
heating mantle and equipped with a magnetic stirring 
bar. The nicotine solution is stirred employing a mag- 
netic stirring unit The nicotine is vacuum distilled 
using a Todd Column packed with glass helixes, and 

45 the fraction distilled between 97°C. and 98°C. at 10 
mm Hg pressure is collected at a reflux ratio of about 
10: 1. The collected distillate is water clear. The 
nicotine so purified using the vacuum distillation tech- 
nique is employed in the preparation of the 1-nico- 

so tine/levulinic acid salt 

Into a 1000 ml round bottom flask equipped with 
a magnetic stirring bar and heating mantle is charged 
232 g (2 moles) of levulinic acid. Th levulinic acid is 
stirred empl ying a conventional magnetic stirring 
55 unit The levulinic acid is obtained from AldrichCh m- 
ical Co., Catalogue No. 1984-85, p. 672, Compound 
No. L-200-9, and is employed without turth r purifi- 
cation. The levulinic acid is heat d to about 50°C. in 
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about 60 percent polypropylene and about 40 percent 
tobacco extract. The web having tobacco extract in 
intimate contact therewith has a moisture content of 
about 2 to about 5 percent. Each filter segment so pro- 

s vided includes a circumscribing non-porous paper 
plug wrap, and weighs about 0.108 g. 

The first filter segment has levuiinic acid incorpo- 
rated therein, so that the levuiinic acid is in intimate 
contact with the filter material and the tobacco extract. 

10 In particular, the acid is dissolved in water so as to 
provide an acid solution of about 0.1 percent concen- 
tration, and about 1 microliter of the acid solution is 
injected into the first filter segment using a syringe. As 
such, the first filter segment includes about 9.3 ppm 

15 levuiinic acid in intimate contact with the tobacco ext- 
ract and filter material, based on the weight of the 
tobacco extract and filter material. The filter segment 
then is allowed to set for at least 24 hours. 

The cigarette is smoked as described in Example 

20 1 , and provides pleasant tasting mainstream smoke 
which is mild and smooth in character. 



order to provide a liquid form thereof, and the liquified 
comp nent is subjected to stirring. To the liquified 
levuiinic acid is titrated 324 g (2 moles) of the purified 
1 -n icotine over about a 20 minute time period. It is pre- 
ferred to introduce the nicotine to the organic acid in 
order to provide an environment of excess acid to 
nicotine and thus promote the formation of salt A 
clear, viscous yellow colored materia! weighing about 
556 g results. The product is sealed in a glass 
ampoule under nitrogen. 

The product is 1 -nicotine levulinate (as deter- 
mined using infrared spectrometry), and has a 
nicotine to levuiinic acid ratio of 1 : 1 (as determined 
using carbon nuclear magnetic resonance spectros- 
copy and by a destructive distillation in a 10 percent 
sodium hydroxide aqueous solution, subsequent ext- 
raction using isopropanol, and gas chromatographic 
analysis for nicotine). The salt is believed to have a 
structure substantially as described in Fig. 3, of Per- 
fetti, BeitrageZurTabak. Int., Vol. 12, p. 43 (1983). 

The cigarette is smoked as described in Example 
1 , and provides mainstream smoke having a satisfy- 
ing, mild, smooth tobacco taste. 

EXAMPLE 9 

A cigarette is provided as described in Example 
1, except that the first filter segment includes about 
2.4 percent of a salt of nicotine and levuiinic acid 
(rather than levuiinic acid) in intimate contact with the 
tobacco extract and filter material, based on the 
weight of the tobacco extract and filter material. The 
salt is described in Example 8. In particular, about 2.8 
microliters of an aqueous solution of that salt having 
a concentration of about 1 0 percent is injected into the 
filter segment 

The cigarette is smoked as described in Example 
1, and exhibits organoleptic characteristics similar to 
those provided by the cigarette described in Example 
8. 

EXAMPLE 10 

Cigarettes are provided in the manner described 
in Example 1, except that the first filter segment is pro- 
vided by gathering or pleating a non-woven web of 
polypropylene fibers using the rod forming apparatus 
described In Example 1 . The web has a width of 1 1 .75 
inches, a basis weight of about 0.7 oz/yd 2 , and is 
available as PP200SD from Kimberly-Clark Corp. The 
web so described has applied thereto the Buriey and 
flue-cured tobacco extracts as described in Example 
1 . In particular, a spray dried aqueous Buriey and flue- 
cured tobacco extracts are dissolved in water, applied 
to the non-woven polypropylen web using a rotog- 
ravure process, and the resulting wet web is dri d to 
provide tobacco extract in intimate contact with the 
polypropylene web. The resulting web comprises 



EXAMPLE 11 

25 A cigarette is provided as described in Example 
1 0, except that the first filter segment includes about 
1.1 percent levuiinic acid in intimate contact with the 
tobacco extract and filter material, based on the 
weight of the tobacco extract and filter material. In par- 

30 ticular, about 1 1 .6 microliters of an aqueous solution 
of acid having a concentration of about 1 percent is 
injected into the filter segment 

The cigarette is smoked as described in Example 
1, and exhibits organoleptic characteristics similar to 

35 those provided by the cigarette described in Example 
10. 

EXAMPLE 12 

40 A cigarette is provided as described in Example 
10, except that the first filter segment includes about 
2.1 percent levuiinic acid in intimate contact with the 
tobacco extract and filter material, based on the 
weight of the tobacco extractand filter material. In par- 

45 ticular, about 2.3 microliters of an aqueous solution of 
acid having a concentration of about 10 percent is 
injected into the filter segment 

The cigarette is smoked as described in Example 
1 , and exhibits organoleptic characteristics similar to 

so those provided by the cigarette described in Example 
10. 

EXAMPLE 13 

55 A cigarette is provided as described in Example 

1 0, exc pt that the first filter segment includes about 
1.1 percent diammonium hydrogen orthophosphat 
(rather than levuiinic acid) in intimate contact with the 
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tobacco extract and filter material, based on the 
weight of the tobacco xtractand filter material. In par- 
ticular, about 11.6 microliters of an aqueous solution 
of that salt having a concentration of about 1 percent 
Is injected into the filter segment 5 

The cigarette is smoked as described in Example 
1, and provides mainstream smoke having a mild, 
satisfying, smooth, rounded tobacco taste. 



EXAMPLE 14 



EXAMPLE 15 



10 



A cigarette is provided as described in Example 
10, except that the first filter segment includes about 
2.1 percent diammonium hydrogen orthophosphate 
(rather than levulinic acid) in intimate contact with the 1 5 
tobacco extract and filter material, based on the 
weight of the tobacco extract and filter material. In par- 
ticular, about 2.3 microliters of an aqueous solution of 
that salt having a concentration of about 10 percent is 
injected into the filter segment 20 

The cigarette is smoked as described in Example 
1, and exhibits organoleptic characteristics similar to 
those provided by the cigarette described in Example 
13. 



25 



A cigarette is provided as described in Example 
1 0, except that the first filter segment includes about 
9.3 ppm phenylacetic acid (rather than levulinic acid) 30 
in intimate contact with the tobacco extract and filter 
material, based on the weight of the tobacco extract 
and filter material. In particular, about 1 microliter of 
an aqueous solution of that acid having a concen- 
tration of about 0.1 percent is injected into the filter 35 
segment 

The cigarette is smoked as described in Example 
1, and provides flavorful, satisfying mainstream 
smoke having a slight honey-sweit taste. 

40 

EXAMPLE 16 

A cigarette is provided as described in Example 
1 0, except that the first filter segment includes about 
1.1 percent phenylacetic acid (rather than levulinic 45 
acid) in intimate contact with the tobacco extract and 
filter material, based on the weight of the tobacco ext- 
ract and filter material. In particular, about 11.6 micro- 
liters of an aqueous solution of that acid having a 
concentration of about 1 percent is injected into the ffl- so 
ter segment 

The cigarette is smoked as described in Example 
1 , and exhibits the organoleptic characteristics similar 
to those provided by the cigarette described in 
Example 15. 55 



EXAMPLE 17 

A cigarette is provided as described in Example 
1 0, except that the first filter segment includes about 
1.1 percent sodium carbonate (rather than levulinic 
acid) in intimate contact with the tobacco extract and 
filter material, based on the weight of the tobacco ext- 
ract and filter material. In particular, about 1 1.6 micro- 
liters of an aqueous solution of sodium carbonate 
having a concentration of about 1 percent is injected 
into the filter segment 

The cigarette is smoked as described in Example 
1 , and provides mainstream smoke which is mfld and 
smooth tasting as compared to a similar cigarette not 
having sodium carbonate not incorporated into the 
first filter segment 

EXAMPLE 18 

A cigarette is provided as described in Example 
10, except that the first filter segment includes about 
2.1 percent sodium carbonate (rather than levulinic 
acid) in intimate contact with the tobacco extract and 
filter material, based on the weight of the tobacco ext- 
ract and filter material. In particular, about 2.3 micro- 
liters of an aqueous solution of sodium carbonate 
having a concentration of about 10 percent is injected 
into the filter segment 

The cigarette is smoked as described in Example 
1, and exhibits organoleptic characteristics similar to 
those provided by the cigarette described in Example 
17. 

EXAMPLE 19 

A filter segment having a length of 10 mm and 
having the form of a flavor-containing filter segment is 
provided as setforth in Example 1. The filter segment 
so provided is used to replace the tobacco paper filter 
in the cigarette described in Chemical and Biological 
Studies on New Cigarette Prototypes That Heat 
Instead of Burn Tobacco , R. J. Reynolds Tobacco 
Co., (1988). 

EXAMPLE 20 

A filter segment having a length of 10 mm and 
having the form of a flavor-containing filter segment is 
provided as setforth in Example 5. The filter segment 
so provided is used to replace the tobacco paper filter 
in the cigarette described in Chemical and Biological 
Studies on New Cigarette Prototypes That Heat 
instead of Bum Tobacco, R. J. Reynolds Tobacco 
Co., (1988). 

EXAMPLE 21 



10 



A filter segment having a length of 10 mm and 
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same manner as described in Example 1. Then, into 
a pressure vessel available as Parr Reactor Model 
No. 4522 equipped with a temperature control unit 
Parr No. 4842-PID from the Parr Instrument Co. is 
5 charged about 8 parts glutamic acid, about 30 parts 
of the spray dried extract and about 62 parts water. 
The pressure vessel is equipped with a mechanical 
stirrer. The moist extract then is subjected to heat 
treatment by exposure to a maximum temperature of 
10 about 180°C for about 30 minutes. Then, the heat 
treated tobacco extract and residual amino acid are 
removed from the pressure vessel. 

The resulting heat treated tobacco extract and 
residua! amino acid are dissolved in water and applied 
15 to a non-woven polypropylene web of the type des- 
cribed in Example 10 in the manner described in 
Example 10. The resulting first filter segment includes 
about25 parts heat treated tobacco extract and amino 
acid, and about 75 parts filter material, on a dry weight 
20 basis. 

EXAMPLE 26 

A cigarette is provided as described in Example 
25 25, except that the amino acid is alanine (rather than 
glutamic acid) and is contacted with the spray dried 
extract prior to the heat treatment 

The resulting heat treated tobacco extract and 
residual amino acid are contacted with the filter ma- 
30 terial described in Example 10 in the manner des- 
cribed in Example 10. The resulting first filter segment 
includes about 30 parts heat treated tobacco extract 
and amino acid, and about 70 parts filter material, on 
a dry weight basis. 

35 

EXAMPLE 27 



having the form of a flavor-containing filter segment is 
provided as set forth in Example 10. The filter seg- 
ment so provided is used to replace the tobacco paper 
filter in the cigarette described in Chemical and 
Biological Studies on New Cigarette Prototypes That 
Heat Instead of Burn Tobacco, R. J. Reynolds 
Tobacco Co., (1988). 

EXAMPLE 22 

A filter segment having a length of 10 mm and 
having the form of a flavor-containing filter segment is 
provided as set forth in Example 18. The filter seg- 
ment so provided is used to replace the tobacco paper 
filter in the cigarette described in Chemical and 
Biological Studies on New Cigarette Prototypes That 
Heat Instead of Burn Tobacco, R. J. Reynolds 
Tobacco Co., (1988). 

EXAMPLE 23 

A cigarette is provided as described in Example 
5, except that the second filter segment which 
includes the cellulose acetate tow is injected with 2.3 
microliters of a 10 percent aqueous solution of malic 
acid. 

EXAMPLE 24 

A cigarette is provided as described in Example 
1 , except that the first filter segment includes about 2 
percent of salt of nicotine and levuiinic acid (rather 
than levuiinic acid) in intimate contact with the 
tobacco extract and filter material, based on the 
weight of the tobacco extract and filter material. In par- 
ticular, about 2.8 microliters of an aqueous solution of 
that salt having a concentration of about 1 0 percent is 
injected into the filter segment 

The salt of nicotine and levuiinic acid is provided 
using reagents, techniques and equipment essen- 40 
tially as described in Example 8, except that 162 g (1 
mole) of levuiinic acid is contacted with 232 g (2 
moles) of the i-nicotine. The salt is believed to have 
a structure substantially as described in Fig. 5 of Per- 
fetti, BeitrageZurTabak. tnt, Vol. 1 2, p. 43 (1983). 45 

EXAMPLE 25 

A cigarette is provided generally as described in 
Example 10, except that a heat treated tobacco ext- so 
ract and an amino acid is intimately contacted with the 
filter material of the second filter segment rather than 
the tobacco extracts and levuiinic acid as described 
in Example 10. 

A heat treated tobacco xtract and organic acid 55 
mbdure is provided as follows : An "American blend" 
of tobacco filler in dust form is extracted with water, 
and a spray dried extract is provided in much the 



A cigarette is provided as described in Example 
25, except that the amino acid is aspartic acid (rather 
than glutamic acid) and is contacted with the spray 
dried extract prior to the heat treatment 

The resulting heat treated tobacco extract and 
residual amino acid are contacted with the filter ma- 
terial described in Example 10 in the manner des- 
cribed in Example 10. The resulting first filter segment 
includes about 26.5 parts heat treated tobacco extract 
and amino acid, and about 73.5 parts filter material, 
on a dry weight basis. 

EXAMPLE 28 

A cigarette is provided as described in Example 
25, except that the amino acid is asparagine (rather 
than glutamic acid) and is contacted with the spray 
dried extract prior to the heat treatment 

The resulting heat treated tobacco extract and 
residual amino acid are contacted with th filter ma- 
terial described in Example 10 in the manner des- 
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cribed in Example 10. The resulting first filter segment 
includes about 26 parts heat treated tobacco extract 
and amino acid, and about 74 parts filter material, on 
a dry weight basis. 

EXAMPLE 29 

A cigarette is provided as described in Example 
25, except that the amino acid is glutamine (rather 
than glutamic acid) and is contacted with the spray 
dried extract prior to the heat treatment 

The resulting heat treated tobacco extract and 
residual amino acid are contacted with the filter ma- 
terial described in Example 10 in the manner des- 
cribed in Example 10. The resulting first filter segment 
includes about28.5 parts heat treated tobacco extract 
and amino acid, and about 71.5 parts filter material, 
on a dry weight basis. 

EXAMPLE 30 

A cigarette is provided as described in Example 
25, except that the amino acid is phenylalanine (rather 
than glutamic acid) and is contacted with the spray 
dried extract prior to the heat treatment 

The resulting heat treated tobacco extract and 
residual amino acid are contacted with the filter ma- 
terial described in Example 10 in the manner des- 
cribed in Example 10. The resulting first filter segment 
includes about 29 parts heat treated tobacco extract 
and amino acid, and about 71 parts filter material, on 
a dry weight basis. 

EXAMPLE 31 

A cigarette is provided as described in Example 
25, except that the amino acid is proline (rather than 
glutamic acid) and is contacted with the spray dried 
extract prior to the heat treatment 

The resulting heat treated tobacco extract and 
residual amino acid are contacted with the filter ma- 
terial described in Example 10 in the manner des- 
cribed in Example 10. The resulting first filter segment 
includes about 29 parts heat treated tobacco extract 
and amino acid, and about 71 parts filter material, on 
a dry weight basis. 

EXAMPLE 32 

A cigarette is provided as described in Example 
25, except that potassium carbonate (rather than 
glutamic acid) is contacted with the spray dried extract 
prior to heat treatment in particular, about 10 parts 
potassium carbonat , about 30 parts f the spray 
dried extract and about 60 parts water ar subjected 
to heat treatment 

The resulting heat treated tobacco extract and 
residual potassium carbonate are contacted with the 



filter material d scribed in Example 10 in the manner 
described in Example 10. The resulting first filter seg- 
ment includes about 25 parts heat treated tobacco 
extract and potassium carbonate, and about 75 parts 
5 filter material, on a dry weight basis. 

EXAMPLE 33 

A filter rod of about 120 mm length and about 
10 24.55 mm circumference is provided. The filter ma- 
terial within each rod is a gathered web of non-woven 
polypropylene sheet available as PP-100 from Kim- 
berly-Clark Corp. The filter material within each rod 
weighs about 0.964 g. The gathered filter material is 
is circumscribed by a nonporous paper plug wrap avail- 
able as Ref. No. 646 from Ecusta Corp. The filter rod 
is manufactured using the apparatus generally des- 
cribed is Example 1 of U.S. Patent No. 4,807,809 to 
Pryor et at 

20 A heat treated mixture of spray dried tobacco ext- 
ract and glutamine is provided using the equipment 
described in Example 25, and method as described in 
Example 15 of U.S. Patent Application Serial No. 
452,175, filed December 18, 1989. Then, the heat 

25 treatment mature is ap plied to the filter rod. In particu- 
lar, the tobacco composition is passed through a 
small funnel placed at one end of the filter rod, and is 
allowed to drain through the filter rod. The filter rod 
then is air dried to constant weight The filter rod 

30 experiences a weight increase of about 58 mg. 

The filter rod is divided into filter segments of 21 
mm length, and each segment Is combined with a 
tobacco rod of 64 mm length to provide a filter 
cigarette. The cigarette is smoked and yields 

35 mainstream smoke high in tobacco flavor. 



Claims 

40 1. A cigarette having a charge of smokable material 
wrapped in a circumscribing paper wrapping ma- 
terial to form a smokable rod ; the cigarette com- 
prising a filter element positioned adjacent one 
end of the smokable rod ; the filter element includ- 
es ing a non-woven thermoplastic filter material in 
intimate contact with a tobacco extract and an 
acidic material. 

2. The cigarette of Claim 1 wherein the filter material 
so in intimate contact with the tobacco extract and 
acidic material comprises about 0.01 to about 10 
percent acidic material, based on the dry weight 
of the tobacco extract 

55 3. The cigarette of Claim 1 wherein the acidic ma- 
t rial is an organic acid. 

4. Acigarett having a charg of smokable material 

12 
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wrapped in a circumscribing paper wrapping ma- 
terial to form a smokable rod ; the cigarette com- 
prising a filter element positioned adjacent one 
end of the smokable rod ; the filter element includ- 
ing a non-woven thermoplastic filter material in s 
intimate contact with a tobacco extract and an 
acidic material. 

5. The cigarette of Claim 4 wherein the filter material 

in intimate contact with the tobacco extract and 10 
basic material comprises about 0.01 to about 10 
percent basic material, based on the dry weight of 
the tobacco extract 

6. A cigarette having a charge of smokable material 15 
wrapped in a circumscribing paper wrapping ma- 
terial to form a smokable rod ; the cigarette com- 
prising a filter element positioned adjacent one 

end of the smokable rod ; the filter element includ- 
ing a non-woven thermoplastic filter material in 20 
intimate contact with a tobacco extract and a salt 



and an acidic material. 

14. A smoking articl comprising a filter element 
which includes a non-woven thermoplastic filter 
materia! in intimate contact with a tobacco extract 
and a salt 

15. The smoking article of Claim 1 2, 1 3 or 1 4 wherein 
the non-woven material in intimate contact with 
the tobacco extract comprises about 5 to about 55 
percent tobacco extract, based on the total dry 
weight of the material and extract 

16. The smoking article of Claim 12, 13or 14 wherein 
the filter material comprises polyester fibers. 

17. The smoking article of Claim 12, 13 or 14 wherein 
the filter material comprises polypropylene fibers. 



7. The cigarette of Claim 1 , 4 or 6 wherein the filter 
material in intimate contact with the tobacco ext- 
ract and salt comprises about 5 to about 55 per- 25 
cent tobacco extract, based on the total dry 
weight of the filter material and tobacco extract 

8. The cigarette of Claim 6 wherein the filter material 

in intimate contact with the tobacco extract and 30 
salt comprises about 0.01 to about 10 percent 
salt, based on the dry weight of the tobacco ext- 
ract 



9. The cigarette of Claim 1 , 4 or 6 wherein the non- 35 
woven filter material comprises polyester fibers. 

1 0. The cigarette of Clajm 1 , 4 or 6 wherein the non- 
woven filter material comprises polypropylene fib- 
ers. 40 



11. The cigarette of Claim 1, 4 or 6 wherein the filter 
element includes first and second longitudinally 
disposed filter segments; the first segment 
including a non-woven filter material in intimate 45 
contact with tobacco extract and salt being dis- 
posed adjacent the smokable rod, the second 
segment including a non-woven filter material 
being disposed adjacent the first segment 

50 

12. A smoking article comprising a filter element 
which includes a non^oven thermoplastic filter 
material in intimate contact with a tobacco extract 
and a basic material. 

55 

13. A smoking article comprising a filter element 
which includes a non-woven thermoplastic filter 
material in intimate contact with a tobacco extract 
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